In vivo and in vitro mechanisms of drug resistance in a rat mammary carcinoma model.
Many in vitro tumor models have been examined to help understand the precise mechanisms responsible for drug resistance. The importance of these results in vivo remains uncertain. MatB 13762 is a rat mammary adenocarcinoma cell line that can be grown both in vitro and as a solid tumor in Fischer 344 rats, thus permitting the examination of tumor cell drug resistance under both conditions. Two cell lines have been selected in vitro for resistance to Adriamycin (AdrR) and melphalan (MlnR), respectively. Each subline has the following features: AdrR, increased mdr-1 messenger RNA, a high level of cross-resistance to vincristine and atypical low level resistance to melphalan and 1,3-bis(2-chloroethyl)-1-nitrosourea, decreased cellular glutathione content, and increased expression of Yc and Yp glutathione S-transferase isozymes; MlnR, low level drug resistance to melphalan and cross-resistance to 1,3-bis(2-chloroethyl)-1-nitrosourea, Adriamycin, and vincristine; increased cellular concentration of glutathione; elevated glutathione S-transferase activity; and greatly increased messenger RNA specific to the Yc and Yp glutathione-S-transferase subunits. Most of the biochemical and molecular features described above are present but significantly less prominent in tumors grown in vivo. This model provides the opportunity to examine the magnitude of expression and the clinical significance of in vitro resistance in an in vivo model.